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* notices * 

jpo and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


C a m \n the image formation approach of having the process which develops an electrostatic ^^^SSSSta^ 
while forming the layer of a magnetic toner on the developer support which set the clearance and has been ^f^^J^^... 
Lent-image fuppor/and impressing alternating current to developer support 0.02-m,crometer or ^^^ZZS 
to which developer support has a base and an enveloping layer at least, and .s expressed with the center line BHEw ** 
heisht (Ra) of this base is 1 .5 micrometers or less. This base front face is covered with this enveloping layer. This enveloping flayer 
L fd ubrSant a^ electric conduction agent, Or it is formed by coating which has the mixture of a ^^^^^^ 
conduction agent, and - binding resin. This magnetic toner contains binding resin, the magn e *c substtu* . ^™ 
control agent at least. This binding resin has the amount component of macromolecules, and a low molecular we.gtt c0 " s ™^ e 
glass transition point of the amount component of (a) macromolecules It is higher than the glass transition point of a low molecular 
tSSZEEEZVs degrees C, and L weight average molecular weight (Mw) by*. #V*»g~ SfSffltaSS of 
amount component of macromolecules is 700,000-2 million. Peak molecular weight W^J^^^S^i, , 
weight-average-molecular-weight (Mw) / number average molecular weight (Mn) is 4.5 or less. Z average jj" 1 ^™^**^^ 
Sn-To mfllion, and MI is 0 substantially, (b) This low molecular weight constituent ,s the ^ ^ToOM^ShO^ 
by Mw(s) being 4000-30000, PMw(s) being 5000-25000, the value of Mw/Mn being 4.0 or less, Mz(es) being 6000-50000, and MI 

fc; n afm l0 2?TheTmlge formation approach according to claim 1 characterized by Mw(s) being [ me binding resin Jg^J*. 
toner ] 1 50 000-300,000, the values of Mw/Mn being 20-65, Mz(es) being 1 million-10 million, MI being 5-20, softening temperature 
temperature being 145-165 degrees C, and the JIS acid numbers of this bindingresin being 0.1-10. m ,„ mm „i prll i es i t ; s 

cTalm 3] The binding resin of this magnetic toner the glass transition point of the amount componen of (a) ™^J^f 15 
higher than the glass transition point of a low molecular weight constituent 5-15 degrees C, and Mw(s)_ by GPC I of this 
component of macromolecules are 800,000-1,700,000. PMw(s) are 400,000-1,100,000 and the value *™^£™™^™*?> 
are 1 500,000-10 million, MI is 0 substantially, and (b) this low molecular weight constituent ,s [ Mw(s) I f^^^^reS. are 
6000-24000 and the value of Mw/Mn is 3.0 or less. Mz(es) are 6000-40000, MI is 100 or more, and ^^^"^ 
150,000-300,000. The image formation approach according to claim 1 or 2 characterized ^^^^^^^mT 
being 1 million-10 million, MI being 5-20, softening temperature temperature being 145-165 degrees C, and the JIS acid numbers ot 

Sita?^^ approach according to claim 1 to 3 that the ratio of the JIS acid number / total acid number of the 

bindine resin of this magnetic toner is characterized by being 0.2-0.7. . 
JStaS] The image formation approach according to claim I to 4 which contains a ^^S^ff^SSSS^ 
has the compound which this low-molecular-weight wax can express with following general f ^^^^?*^2^ by 
Y:hydroxyl group, a carboxyl group, an alkyl ether radical, an ester group, and a sulfonyl group are shown.), and is characterized t>y 
the weight average molecular weight (Mw) by GPC of R-Y being 3000 or less. 

ffimSe^ - and * C — 

EE"? rlie* SgtSSZ&m* according to claim 1 to 6 characterized by this electric charge control agent being what 
expressed with the following type [I] or [II]. 
[Formula 1] 
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-ha*, ^oy^ 
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n, n' ; 1~3 &9t 

Y 2 , Y 4 ; tK^I®^. - 

UBO X, bX„mt m\ Y, t Y.. n fc n\ Y, £ Y «H-C 

. , • i to r that the maenetic substance which this magnetic toner contains .s 
rciaim 91 The image formation approach according to claim 1 to 8 that the magnetic 

characterized by being the isotropic ™gn««c subs^ce characterized by having a spherical particle with a number mean 

rriaim 121 The image formation approach according to ciaim iw 

[Translation done.] 
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« NOTICES * 


JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

, This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

SSofthe invention] This invention relates to the image formation approach for developing the electrostatic latent image formed by 
the approach like a xerography and an electrostatic record.ng method. 

[Siption of the Prior Art] Although many approaches are 

Specification, JP,42-23910,B, JP 43-24748 B, etc. as a ^SScSS^dSSSS^^ with a toner, using this latent 
image is formed on a photo conductor with various means. Subsequently after , « v «'™ g d d toner { is estab lished on 
imale as a visible image and imprinting a toner image to t ^/^j 4 s ^^^artcle which remained on the photo 
imprint material with heat, a pressure, etc., and a d upl.cat.on . ,° b '^-^ th P e clean i n g process, 

conductor, without imprinting on imprint material .s removed I from on a P h °» ™ c £ f r ° y e t of a ^ mput er etc. besides the 
[0003] In recent years, the device using a xerography began to be used for the printer ior v 

conventional copying machine. nerformance demanded in connection with it becomes altitude 

S!TM« e ov e ,,.*.d.v c lopn,=n, 0 ppK«=l>.». 1 exponent d-^.app,.^ ls p^tobl, used f rom .viewpoim of *e 

making it fully rub against a sleeve etc. is obtained. latent-image support, it is cheap, and even when mass 

[0008] Moreover, since the toner thin layer life ] also for improvement in the 

production method uses an easy organic photo conductor, a life can be long ana f 

requires is not solved completely. !_o1 1u 1p« a HeveloDer suooort front face for a texture-ized agent 

[001 1] Constituting developer support from conductive coating 

with a coat or coating, and this quality of the material is V^^^J^^^^S^ developer. 
[0012] However, in these approaches, it is not fully solved to the f^^^^^S^ substance of comparatively low 
0013 It is because it is difficult to stabilize image quality ^^^^JS^csS^e like the magnetic substance of a 
resistance in the developer, an electnc charge's tending to escape, ^mgthe «J^" and moting wea r of a coat. 

high degree of hardness in that '^?™^**™Z ^^SS an enveloping'layer forming in the 
[00 1 4] The above phenomena are remarkable especial ly in me manuiaciure <l VV i 

coatings of the shape of a liquid or a paste so that ^.52-11 9651 A „ fa „ imerior of a CO at, and the developer 

53X5 = S&TSiaSS ft tension and the compatibility of an ingredient. 

[00,6] in JP 60-80876.A, constituting developer support from coating which has conductivity for this developer support front face 
with a coat or the coating, and this quality of the material ispropowt f h fa not fully re ieased. It was 

ssssss KTJssss rjafsssscssi'SSi- ™ « ~» - - — - - 

$.,KnlX£^.i.n e.naition of. pigment J^S^V^KS*^^ 
0019 Although the protrusion of a pigment ha. comparat.ody 1 W « d "*fZ"Kace of developer ..report will be deleted by the 
ntnpitibilit, Iran Indent .. on W« tf ■ *"b*W ** taSIf iH s mSe the m.rt.r wbtnh hen 

surface state is early stabilized by the * of this matter. 

[0020] However, when graphite is added, the following trouble occurs. 
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[0021] (l) Since it is a piece-like of UROKO, as for graphite, the ingredient whose particle-size average is several micrometers also 
usually has width of face of dozens of micrometers in the direction of the direction of a major axis (******). the condition that saw 
macroscopically in the developer support front face, and the ratio of an electric conduction side (pigment side) and an insulating side 
(resin side) was stabilized - also setting — being microscopic (developer size level) ~ if it sees, it is uneven, and the electrification 
grant capacity over the toner by developer support serves as an ununiformity. The thickness of a toner coat layer changes locally by 
this, and concentration changes. 

[0022] (2) Graphite tends to exfoliate from a developer support front face, and the fixing phenomenon of the toner to the part which 
exfoliated becomes easy to happen as a durability test progresses. 

[0023] The above phenomenon becomes remarkable especially in the manufacture approach which is the approach of a publication 
and forms a coat layer in JP,52-1 1965 1 ,A in the coatings of the shape of a liquid or a paste. 

[0024] In these approaches, a movable stage (set-to- touch time amount) has a pigment in a paste- like coating in the interior of a coat, 
and a developer support front face is because [ that the field of binding resin becomes easy to appear with surface tension or the 
compatibility of an ingredient ] liquefied. 

[0025] Moreover, the fixing engine performance is the most important among the engine performance required of a toner in the copy 
of a digital printer and a high miniature image. 

[0026] Although various approaches and equipment are developed about the fixing process, the present most general approach is a 
stic king-by-pressure heating method with a heat roller. 

[0027] The sticking-by-pressure heating method with a heat roller is established by making the front face of the heat roller which 
formed the front face with the ingredient which has a mold-release characteristic to a toner pass through the toner image surface of an 
established sheet, contacting under pressurization. It is very good, and thermal efficiency at the time of welding a toner image on an 
established sheet can be established quickly, and this approach has it in a high-speed electrophotography copying machine in order to 
contact under pressurization of the front face of a heat roller and the toner image of an established sheet. [ very effective ] However, by 
the above-mentioned approach, in order that a heat roller front face and a toner image may contact under pressurization in the state of 
melting, some toner images may adhere and transfer on a fixing roller front face, and it may soil the following established sheet (offset 
phenomenon). Making it a toner not adhere to a heat fixing roller front face is set to one of the indispensable conditions of a heat roller 
fixing method. 

[0028] Moreover, although the anchorage device which consists of a pressurization member which an opposite pressure welding is 
carried out [ member ] to a heating object, and sticks record material on this heating object through a film is put in practical use instead 
of the heat roller and it is in thermal efficiency and advantageous recently, since a toner front face fuses, it is more necessary further to 
become easy to produce an offset phenomenon and to prevent this. 

[0029] On the other hand, line of electric force focuses on the boundary of the exposure section and a non-exposed area, and the 
surface potential of a photo conductor goes up by the latent-image part of a miniature image seemingly. Since a latent image is 
constituted by the binary basic pixel of ON-OFF in a digital printer, concentration of the line of electric force in the boundary section 
of the exposure section and a non-exposed area is large, and there are especially more amounts of toners per [ which is developed by 
the Rhine latent image constituted by the basic pixel in the development process ] unit area than the amount of toners on the usual 
analog image. Therefore, in fixing of such an image, the present condition is that the good toner of fixable and offset-proof nature is 
demanded more than former. 

[0030] Moreover, the usage as a printer is 3 to 5 times the amount of copies of the copying machine of this level, and the high 
endurance of development and high image stability are also demanded of coincidence. 

[003 1] Thus, the engine performance required of a printer has altitude more, and amelioration of fixable [ by the toner ], high- 
definition stability, etc. is becoming indispensable in recent years. 

[0032] Until now, amelioration of the toner engine performance is benefited for many examination. 

[0033] For example, in order not to make a toner adhere to a fixing roller front face, while forming a roller front face with the 
ingredient which was excellent in the mold-release characteristic to toners, such as fluororesin, supplying liquids for offset prevention, 
such as silicone oil, to the front face further, and covering a roller front face with the thin film of a liquid is performed. Since a high 
precision is required in order to obtain a result with sufficient stability, while the device of a reproducing unit becomes complicated, 
since this approach needs the equipment for generating an odor in that offset of a toner is prevented by heating the liquid for offset 
prevention although it is very effective, and supplying the liquid for offset prevention, there is a fault that a reproducing unit will 
become expensive. 

[0034] Although the toner which has effectiveness in preventing the toner adhesion by the offset to a heating roller using low- 
molecular- weight polyalkylene, or the heating roller fixing approach is indicated by JP,58-58664,B and JP,57-52574,B By this 
approach, the dirt of a fixing assembly lower roller (following pressurization roller) cannot be prevented as a result of examination of 
this invention persons. Moreover, a heating roller fixing assembly has the diameter of 40cm or less, and/or a slow line speed of a 
heating roller fixing assembly in a minor diameter, and when it is less than 150 mm/sec, effectiveness is small, and ** needs supply of 
a RIOFU set prevention liquid. 

[0035] Moreover, the technique which contains waxes in a toner at JP,52-3304,A, JP,52-3305,A, JP,57-52574,A, JP,61-138259,A, 
JP,56-87051,A, JP,63-188158,A, JP,63-1 13558,A, etc. is indicated. 

[0036] However, although offset-proof nature is improved with these waxes, homogeneity distributes and it is [ these waxes ] hard, 
and the wax which separated or was unevenly distributed tends to have a bad influence on development nature etc. after use 
repeatedly, and there is still room of amelioration in a toner. 

[0037] Moreover, the approach of giving fixable [ good ] and offset-proof nature to JP,56-16144,A, JP,2-235069,A, JP,63-127254,A, 
JP,3-26831,A, JP,62-9356,A, JP,3-72505,A, etc. by using for molecular weight distribution what has two peaks as binder resin of a 
toner is proposed. 

[0038] However, although the improvement of fixable [ only by only merely using for a molecular weight distribution the binder resin 
which has two peaks / a certain amount of], and offset-proof nature is found, heterogeneity is produced for the binder component in a 
toner, and it is easy to produce the maldistribution of a specific component, isolation, etc., and also becomes causes, such as welding 
to image dirt, such as fogging, a sensitization member, etc., and filming, by this. 

[0039] Moreover, although the means which used the corona discharge called the so-called corotron and scorotron in the electrification 
process was used, since a lot of ozone was generated when generating corona discharge, especially a negative corona, the need of 
providing the filter for ozone capture was in electrophotography equipment, and there was a trouble of enlargement or the running cost 
of equipment rising. As a technique for solving such a trouble, by contacting electrification members, such as a roller or a blade, on a 
photo conductor front face, as much as possible, the ****** approach is developed by forming the discharge which forms narrow 
space near [ the ] the contact part, and can be interpreted with the so-called principle of passion, for example, even ** has become it 
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with the well-known technique about ** RIOZON generating by JP,57-178257,A, JP,56- 104351, A, JP,58-40566,A, JP,58-139156,A, 
and JP.58- 150975 ,A. 

[0040] However, since the electrification member touched electrostatic latent-image support directly, the toner constituent which 
remained slightly, without the ability cleaning at a cleaning process will be touched directly, the electrification member itself tended to 
produce failures, such as contamination and degradation, it had become, and such a failure was remarkable in the toner like the above- 
mentioned which meant fixing at low temperature and was built. 

[0041] Thus, engine-performance amelioration of a toner is still inadequate, and it has the point that many should be improved. 
[0042] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention improves the fault of this conventional technique 
sharply, realizes an image high-definition in the long run under what kind of environment, and is to offer the image formation 
approach which shows high development nature. 

[0043] Furthermore, the purpose of this invention is to offer the image formation approach with little developer support contamination. 

[0044] Furthermore, the purpose of this invention is to offer the image formation approach with little electrification roller 
contamination. 

[0045] Furthermore, the purpose of this invention is to offer the image formation approach of improving fixable and offset-proof 

nature and realizing a high-definition image. 

[0046] 

[Means for Solving the Problem and its Function] this invention persons solved the various above-mentioned troubles, and resulted in 
the invention following in the process studied wholeheartedly that the image formation approach which suits the purpose of above- 
mentioned this invention should be developed. 

[0047] Namely, this invention forming the layer of a magnetic toner on the developer support which set the clearance and has been 
arranged to electrostatic latent-image support, and impressing alternating current to developer support In the image formation 
approach of having the process which develops an electrostatic latent image with this magnetic toner 0.02-micrometer or more range 
of the surface roughness to which developer support has a base and an enveloping layer at least, and is expressed with the center line 
average of roughness height (Ra) of this base is 1.5 micrometers or less. This base front face is covered with this enveloping layer. 
This enveloping layer ** solid lubricant, an electric conduction agent, Or it is formed by coating which has the mixture of a solid 
lubricant and an electric conduction agent, and ** binding resin. This magnetic toner contains binding resin, the magnetic substance, 
and an electric charge control agent at least. This binding resin has the amount component of macromolecules, and a low molecular 
weight constituent. The glass transition point of the amount component of (a) macromolecules It is higher than the glass transition 
point of a low molecular weight constituent 5-15 degrees C, and the weight average molecular weight (Mw) by the gel permeation 
chromatograph (GPC) of this amount component of macromolecules is 700,000-2 million. Peak molecular weight (PMw) is 400,000- 
1,100,000, and the value of weight-average-molecular-weight (Mw) / number average molecular weight (Mn) is 4.5 or less. Z average 
molecular weight (Mz) is 1 million-10 million, and MI is 0 substantially, (b) PMw(s) are 5000-25000, the value of Mw/Mn is 4.0 or 
less, Mw(s) are 4000-30000 and this low molecular weight constituent is related [ Mz(es) are 6000-50000 and ] with the image 
formation approach characterized by MI being 1 00 or more. 

[0048] If a common toner is used, also in the long-term durability test under the high-humidity/temperature (32.5-degree-C / 90%RH 
extent) environment where the amount of electrifications of a toner tends to fall off, by [ like the above ] using the toner of a 
configuration, the electrification grant force will be stabilized by this invention and it will serve as a value of the request with the 
uniform amount of electrifications of a toner. 

[0049] Moreover, it prevents that this invention pollutes the developer support which contains the mixture of a solid lubricant, an 
electric conduction agent or a solid lubricant, and an electric conduction agent, and binding resin in the enveloping layer of developer 
support by the thing like the above for which the toner of a configuration is used. 

[0050] Moreover, this invention prevents contamination of the electrification member like an electrification roller. 
[0051] That is, raising fixable and offset-proof nature by [ like **** ] using the toner of a configuration, it prevents developer support 
and electrification roller contamination, and this invention improves the electrification grant nature of TONAHE, and toner 
conveyance nature. 

[0052] The image formation approach which this invention person etc. requires for this invention considers the reason for 
demonstrating the effectiveness of this invention as follows. 

[0053] By making binding resin from the amount component of macromolecules, and a low molecular weight constituent, it becomes 
possible to adjust each to altitude. Namely, by adjusting the glass transition point temperature of both components as mentioned above 
By being able to design separately the part which acquires fixable, toner shelf life, offset-proof nature, development nature, and the 
part that contributes to prevention of developer support and electrification roller contamination, and specifying the rate of the JIS acid 
number and the total acid number further The ring closure site was controlled by anhydrous-ization of the acid radical in binding resin, 
and it became possible to attain environmental stabilization of toner electrification nature. 

[0054] Moreover, also in molecular weight distribution, attaining fixable and offset-proof nature which suit this invention by adjusting 
the amount of macromolecules / low molecular weight constituent to altitude, developer support and electrification roller 
contamination are prevented, and it becomes possible to attain stable electrification. That is, by making the amount component of 
macromolecules sufficiently big, stable electrification nature is attained, advanced offset-proof nature is shown, and developer support 
and electrification roller contamination are prevented. Furthermore, it became possible to acquire fixable [ outstanding ] by making a 
low molecular weight constituent small in the range which does not have a bad influence on development nature. 
[0055] This demonstrates effectiveness remarkably, when developer support which has the mixture and binding resin of a solid 
lubricant, an electric conduction agent or a solid lubricant, and an electric conduction agent in the enveloping layer like this invention 
is used. Since the binding resin of this developer support front face and the binding resin of a toner have compatibility, a toner will 
tend to cause a welding phenomenon to a developer support front face, and an enveloping layer may be deleted. For this reason, 
precise control of the molecular weight, the glass transition point, etc. of the binding resin of a toner is needed. 

[0056] In being molecular weight smaller than the range of the toner binding resin of this invention, contamination by the welding of 
the toner to the enveloping layer of a developer support front face occurs. Moreover, in the case where it is big molecular weight, 
developer support will be deleted too much and a poor image is generated. 

[0057] Thus, by [ like the above ] using the toner of a configuration, it became possible to show this developer support and good 

matching and to obtain the outstanding endurance and the outstanding quality image over a long period of time. 

[0058] 

[Embodiment of the Invention] The developer support used by this invention has a base like the cylinder aluminum 0.02-micrometer 
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or more range of whose surface roughness expressed with the center line average of roughness height (Ra) is 1.5 micrometers or less, 
and the enveloping layer which covers this base front face. This enveloping layer contains the mixture and binding resin of a solid 
lubricant, an electric conduction agent or a solid lubricant, and an electric conduction agent at least. 

[0059] the case where the surface roughness of this base exceeds 1.5 micrometers by Ra - surface roughness - carrying out - 
distortion by the base itself occurs and good development nature is not obtained. 
0060] As a solid lubricant used for this invention, graphite is desirable. 

0061] Moreover, the electric conduction agent used for this invention has desirable carbon black. 

0062] Moreover, it is desirable to contain the spherical matter which has the number mean particle diameter of 0.3-30 micrometers in 
the enveloping layer of the developer support used by this invention. 

[0063] Even when it adds in order to prevent that ****** 0 f graphite becomes smooth, and the coat layer of developer support has 
been especially worn out, this spherical particle is added in order to hold uniform surface roughness. Only a projection and its part 
happen [ from a coat / an unjust phenomenon / tend ] in the case where the effectiveness of surface rough ** does not have the number 
mean particle diameter of a spherical particle at less than 0.3 micrometers, and number mean particle diameter exceeds 30 micrometers 
and are not desirable. It is that the ratios of the major axis/minor axis of a particle are 1.0-1.5 (preferably 1.0-1.2) in this invention as it 
is spherical. Especially, a real ball-like particle is desirable. 

[0064] Although the reason for current is not clear, the positive triboelectric charging matter of the electrification polarity of a 
spherical particle is desirable in respect of image concentration. Although the resin compound; alumina like phenol resin, methyl 
methacrylate system resin (PMMA), a styrene-butadiene system copolymer, and nitrogen-containing resin and the metallic oxide like a 
zinc oxide are mentioned as matter in which forward electrification is shown, especially methyl methacrylate system resin (PMMA) is 
desirable. 

[0065] Positive triboelectric charging is measured by the usual electrification measuring method. For example, a spherical particle and 
the metal powder like iron powder are mixed, and it is judged by measuring the amount of frictional electrifications of a spherical 
particle by the blowing off method. 

[0066] As binding resin used for the enveloping layer on the developer support of this invention, phenol resin, an epoxy resin, and the 
resin like polycarbonate resin are mentioned. The resin which generally gives frictional electrification to straight polarity to a toner can 
use it preferably as binding resin. 

[0067] Among these, thermosetting resin is more desirable than a manufacture side and the field of endurance. Phenol resin is most 
preferably used from the electrification stability of a toner. There is denaturation phenol resin which combined the pure phenol resin 
generated from a phenol and formaldehyde, and rosin ester and pure phenol system resin among the phenol resin, and all can be used. 
Since phenol resin forms the structure of cross linkage of dense three dimensions and it can form a very hard paint film by the heat- 
curing reaction compared with other thermosetting resin (polyurethane, polyamide, etc.), it is used preferably. 

[0068] As a base of developer support used for this invention, a metal and an alloy compound can be used preferably. Furthermore, the 
ingredient of a nonmetal can also be used. 

[0069] However, constitutionally, since [ of this invention ] developer support (development sleeve) is used as an electrode, to use a 
non-metallic substance, for example, a plastics cast, it is necessary to make it the configuration which can be energized. For example, 
it is that the resin which makes a metal stick to a developer support front face by vacuum evaporationo and which has conductivity 
constitutes etc. 

[0070] As graphite used for this invention, artificial either a natural product or an article is usable. 

[0071] As stated also in advance, a configuration is a piece-like of UROKO, and the particle size of graphite cannot generally be 
specified. Although it is difficult to show the range of the particle size of graphite when a configuration changes in case the churning 
means like a sand mill distributes so that it may mention later, in this invention, it is desirable that it is 100 micrometers or less as 
width of face of the direction of a major axis of graphite (the ****** direction). 

[0072] As a measuring method, the method of observing a sample under a direct microscope is most desirable approach. There is a 
method of measuring with the usual particle-size-distribution meters (an electric resistance type, a sedimentation type, a centrifugal 
type, laser dispersion type, etc.), and calculating maximum as a simple approach. 

[0073] As a degree of graphitization of graphite, it is desirable that it is 60% or more. It is the property that a degree of graphitization 
influences the ease of carrying out of **♦*, and is because it is the property considered to influence the difference of the initial state in 
a coat property, and a durable condition. 

[0074] As a measuring method of degree of crystal linity, although there are various approaches, evaluation by the X diffraction is 
common, and repeatability is good. 

[0075] As carbon black used for this invention, both a furnace mold and a channel mold are usable. Among these, in consideration of a 
coat property, the matter of low resistance is desirable, and the carbon black of 0.5 or less ohm-cm has the especially desirable 
resistance under 1 20kg/cm2 pressurization. 

[0076] As for the addition W of carbon black, it is desirable to satisfy formula W=[{ 100-/(carbon black oil absorption)} xlOO] xa to the 
binding resin 100 weight section. However, carbon black oil absorption is the oil absorption [cc / lOOg] (ASTM No.D-24 14-79) of the 
dibutyl phthalate to lOOg of samples, and a multiplier a shows 0.3-3. It is also possible to use together some kinds of carbon black, and 
the oil absorption in that case surveys and asks for mixture. 

[0077] If a multiplier a is not accepted for the addition effectiveness of carbon black less than by 0.3 but a multiplier a exceeds 3, a 
coat degree of hardness falls and is not desirable. The addition of carbon black has the more desirable addition with which a multiplier 
a is satisfied of 0.5-2. 

[0078] Subsequently, the manufacture approach of the developer support of this invention is described. 

[0079] the coating used for this invention - binding resin - the raw material of the coating is added so that it may become 5 - 50wt% 
to a methanol and the alcoholic solvent like propyl alcohol as solid content to a meltable solvent, for example, phenol resin, a sand 
mill, a ball mill, and the agitator like attritor distribute a pigment, and a coating undiluted solution is obtained. It prepares to the solid 
content which adds a solvent to this coating undiluted solution, and balances the manufacture approach, and considers as coating 
liquid. After it applies this coating liquid on a developer support base and it carries out the set to touch, a coat layer is stiffened by 
heating or exposure, and developer support is generated. As the coating approach, a spray method, a dipping method, the roller coat 
method, the bar coat method, and electrostatic spray painting are used. 

[0080] Subsequently, the percentage of each component used for this invention is explained. The following is the especially desirable 
range. 

[0081] The weight ratio of/(binding resin) in this invention (graphite) gives a result with the especially desirable range of 2 / 1 - 1/3. 
When larger than 2/1, the fall of coat reinforcement is accepted and possibility that the inaccurate coat of the developer under the 
effect of binding resin will be generated is based on a high thing less than by 1/3. 
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[0082] The addition of the spherical particle in this invention gives a desirable result especially in 1 - 20wt% on the basis of the weight 
of binding resin. In the case where the addition effectiveness of a spherical particle is small and it exceeds 20% at less than 1%, a bad 
influence may be carried out to a development property. 

[0083] In this invention, the following qualities of an additive may be further added on a coat. The conductive matter may be added in 
order to adjust resistance of a coat. As conductive matter, the metallic oxide like the electric conduction carbon; iron like acetylene 
black and oil black, lead, and the metal-powder; tin-oxide antimony oxide like tin is mentioned. The ratio of the quality of an additive / 
binding resin can use the addition in 12 / 1 - 1/3. 

[0084] In order to stabilize electrification of a toner more, the electrification control agent used for a toner may be added on a coat. For 
example, Nigrosine, quarternary ammonium salt, a boric-acid compound, and a phosphoric-acid compound are mentioned. The 
developer support front face stabilized by adding a spherical particle with a particle size [ in this invention ] of 0.3-30 micrometers in 
the case of which can be held. 

[0085] The roughness of the developer support front face in this invention is the center line average of roughness height (Ra), and it is 
desirable that it is 0.2-5.0 micrometers. It is not desirable that support capacity declines [ roughness ] by less than 0.2 micrometers, and 
development concentration falls etc. Moreover, in the case where it exceeds 5.0 micrometers, a developer coat layer becomes thick, 
and scattering and inaccurate development are not conspicuous and desirable. 

[0086] In this invention, the center line average of roughness height (Ra) is measured using a surface roughness measuring instrument 
(surfboard coder SE-30H, Kosaka Laboratory, Ltd.) based on JIS surface roughness (B0601). Specifically, the center line average of 
roughness height (Ra) says what expressed with the micrometer (micrometer) the value calculated by the following formula, when the 
direction of the X-axis and longitudinal magnification is expressed with a Y-axis and it expresses a granularity curve with y=f (x) for 
the center line of this sampling part by sampling a measurement die- length t2.5mm part in the direction of that center line from a 
granularity curve. 
[0087] 
[Equation 1] 


[0088] In order to promote mold release of a developer from a developer support front face, the low matter of surface energy may be 
added. For example, a fluorine compound, boron nitride, graphite, etc. are mentioned. 

[0089] In this invention, it is desirable that developer support rotates at 100 - 130% of rate to the peripheral speed of electrostatic 
latent-image support. 

[0090] Amount of toners sufficient at less than 100% of rate for developer support to be later than the rate of electrostatic latent-image 
support, and develop negatives cannot be supplied. Moreover, to the case of the rate exceeding 130%, the stress beyond the need will 
start a toner by developer support, and degradation of a toner will be remarkably brought forward, and it becomes easy to produce 
failures, such as contamination and table ******, also to the developer support itself, and fault is produced in an image. 
[0091] As electrification equipment preferably used in this invention, the electrification member of the shape of a roller which has a 
conductive rubber layer is contacted to the charged body-ed, and it has the electrification process which impresses an electrical 
potential difference to an electrification member from the exterior. 

[0092] A contact electrification process applicable to the image formation approach of this invention is explained concretely. 
[0093] Drawing 1 is the outline block diagram showing one example of the contact electrification equipment which performs the 
contact electrification process concerning this invention. Among drawing, one is a photo conductor drum which is the charged body- 
ed, comes to form in the peripheral face of drum base la made from aluminum organic photo conductor (OPC) lb which is a photo 
conductor layer, and rotates at the rate of predetermined in the direction of an arrow head. In this example, the photo conductor drum 1 
is outer-diameter 24mmphi. 2 was an electrification roller which is the electrification member contacted to the photo conductor drum 1 
with the predetermined pressure, prepared conductive rubber layer 2b in metal rodding 2a, and prepared further surface layer 2c which 
is a coat made from mold release in the peripheral surface. In this example, the outer diameter of the electrification roller 2 is 
12mmphi, and the degree of hardness of the electrification roller 2 was made into 54.5 degrees (ASKER-C). E supplies an electrical 
potential difference predetermined in the power supply section which impresses an electrical potential difference to this electrification 
roller 2 to rodding 2a of the electrification roller 2. Although E shows direct current voltage in drawing 1 , what superimposed 
alternating voltage on direct current voltage may be used. 

[0094] as a resin ingredient used for the conductive rubber layer in this invention, thermoplastic elastomer, such as thermosetting 
elastomers, such as synthetic rubber, such as polyether polyurethane and EPDM-EPT-EPM-NBR-BR-CR, and natural rubber, and a 
vinyl chloride and vinyl acetate polyester, and PVA, etc. is independent, for example — or it is combined and used. 
[0095] Next, the developer concerning this invention is explained. 

[0096] In this invention, the molecular weight distribution of resin and a wax are measured by GPC (gel permeation chromatography) 
the following condition, respectively. 

[0097] <GPC Measuring condition of resin> Equipment : GPC-150C (Waters make) 

Column: 7 ream temperature of KF 801-7 (product made from SHODEX) : 40-degree-C solvent : THF (tetrahydrofuran) 
The rate of flow : 1 .Oml/min 

Sample : it is 0.1ml impregnation [0098] about the sample of 0.05 - 0.6 % of the weight of concentration. <GPC Measuring condition 
of a wax> Equipment : GPC-150C (Waters make) 

Column: 2 ream temperature of GMH-HT (TOSOH CORP. make) : 135-degree-C solvent : o-dichlorobenzene (0.1% ionol addition) 
The rate of flow : 1 .Oml/min 

Sample : it is 0.4ml impregnation [0099] about the sample of 0.15 % of the weight of concentration. It measures the above condition 
and the molecular weight calibration curve created by the mono dispersion poly sterene standard sample in molecular weight 
calculation of a sample is used. Furthermore, the molecular weight of a wax is computed by converting by the conversion formula 
drawn from a Mark-Houwink viscosity formula. 

[0100] In this invention, the glass transition point Tg of resin was measured on condition that the following using a differential- 
thermal-analysis measuring device (DSC measuring device) and DSC-7 (PerkinElmer, Inc. make). 
[0101] 

Sample : It is lOmg preferably 5-20mg. Temperature curve: Temperature up I (20 degrees C -> 180 degrees C, programming-rate 
1 Odegree C/min.) 

Temperature fall I (180 degrees C -> 10 degrees C, temperature fall rate 1 Odegree C/min.) 
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Temperature up II (10 degrees C -> degrees C [ 180 ], programming-rate lOdegree C/min.) 
Let Tg measured by the temperature up II be measured value. 

Measuring method : a sample is paid into an aluminum pan and it is an empty aluminum pan as a reference. It uses. Midpoint of the 
base line after coming out before an endoergic peak comes out The intersection of a line and a differential heat curve was made into 
the glass transition point Tg. 

[0102] Measurement of the JIS acid number of this invention is JIS. It measures according to K0670. 

[0103] Weighing capacity of the samples 2-10g is carried out to a 200-300ml Erlenmeyer flask, and, in addition, resin is dissolved 
about 50ml of mixed solvents of ethanoktoluene =1 :2. As long as it seems that solubility is bad, a small amount of acetone may be 
added. It titrates using a phenolphthalein indicator with N / 10 caustic-potash ethanol solution by which standardization was carried 
out beforehand, and the JIS acid number is calculated in the following formula from the consumption of alcoholic-potash liquid. 
[0 ! 04] J I S acid number = KOH(ml number) xNx56. 1 -/sample weight (however, N N/10 factor of KOH) 
[0 1 05] Measurement of the total acid number of this invention was performed as follows. 

[0106] Weighing capacity of the sample 2g is carried out to a 200ml Erlenmeyer flask, pyridine 60ml and 4-dimethylaminopyridine 
20mg are added, the churning dissolution is carried out, 5ml of ion exchange water is added, and heating reflux is carried out with an 
oil bath ( 1 00 degrees C) for 1 hour. It titrates after cooling using a phenolphthalein indicator with N / 1 0 caustic-potash THF solution 
[OlOT] 0111 temperature ' and the total acid number is calculated in the following formula from the consumption of THF potash liquid. 

Total acid number = KOH(ml number) xNx5. 61 -/sample weight (however, N N/10 factor of KOH) 
[0108] The softening temperature of this invention is measured with a ring and ball method (JIS K2406). 

[0109] It inserts in by whether a test piece is dissolved and slushed into the ring with a bore [ of 15.9mm ], and a depth of 6.4mm made 
from brass, it pierces, or it casts, a shot with a diameter [ of 9.53mm ] and a weight of 3.5**0.5g is carried on the core, this is put in 
into a solution, and solution temperature is raised by part for 5-degree-C/. A shot descends and makes softening temperature 
temperature when this comes to contact the plate front face under 25.4mm from a ring lower limit as a test piece becomes soft. 
[0110] The melt index (MI) of this invention is JIS. It measures by the manual cutting-off method which carried out the following 
Measuring condition using the equipment of K72 10 publication. Measured value is converted into a value for 10 minutes at this time. 

Measurement temperature : 125 degrees C Load : At the time of the amount component of macromolecules, and binding resin -- 10kg 
At the time of a low molecular weight constituent - 2160g Sample fill: 5-10g [01 12] The resin constituent concerning this invention 
consists of an amount component of macromolecules, and a low molecular weight constituent. 

[0113] the molecular weight distribution by which this amount component of macromolecules is measured by GPC - setting - Mw - 
700,000-2 million - desirable - 800,000-1,700,000, and PMw - 400,000-1,100,000, and Mz - I million-10 million - it is 1,500,000- 
10 million preferably. Since offset-proof engine performance sufficient in low molecular weight is not obtained and viscosity 
sufficient at the time of kneading is not obtained from this range, it becomes a maldistribution, and electrification nature serves as an 
ununiformity and fogging-comes to be easy. Although especially Mz expresses the flare by the side of the macromolecule of 
molecular weight, if Mz is smaller than this range, evil will be produced to elevated-temperature-proof offset nature. Moreover, the 
thing of the amount of macromolecules is difficult to manufacture, and it becomes the fixing inhibitor from this range. Mw/Mn is 3.0 
or less preferably 4.5 or less. If 4.5 is exceeded, a molecular weight distribution becomes broadcloth, the component which brings 
about aggravation will be included to an ultrahigh-molecular-weight component which checks fixing, or the offset-proof engine 
performance, and sufficient engine performance will not be obtained to fixing and the offset-proof engine performance. Moreover, as 
for MI, it is desirable that it is 0 substantially. If MI becomes more than this range, viscosity sufficient at the time of kneading will not 
be obtained, but distributing [ of a toner constituent ] will become inadequate. 

[0114] the molecular weight distribution by which this low molecular weight constituent is measured by GPC - setting - Mw - 4000- 
30000 - desirable - 6000-27000, and PMw - 5000-25000 - desirable - 6000-24000, and Mz - 6000-50000 - it is 6000-40000 
preferably. From this range, with low molecular weight, it becomes difficult to obtain the stable electrification engine performance, 
and detenoration of image quality is caused. Moreover, in the amount of macromolecules, it will prevent fixable from this range 
remarkably. Moreover, Mw/Mn is 3.0 or less preferably 4.0 or less. In exceeding 4.0, a molecular weight distribution serves as 
broadcloth, melting of the toner at the time of fixing becomes slow by the component with large molecular weight, and it becomes 
difficult to attain quick melting. Moreover, as for MI, it is desirable that it is 100 or more. If MI is under this range, it will become 
easy to separate quantity/low molecular weight constituent at the time of the blend with the amount component of giant molecules. 
[0115] In the molecular weight distribution measured by GPC, Mw(s) are 1 50,000-300,000 and, as for the binding resin with these 
amount components of macromolecules and low molecular weight constituents, it is desirable that Mz(es) are 1 million-10 million. If 
molecular weight is below this range, it will become difficult it to become difficult for mixing sufficient at the time of kneading not to 
be attained, but to attain distribution of a toner constituent to altitude, and to obtain the stable electrification engine performance. 
Moreover, a binder manufacture top is not only also difficult for what has larger molecular weight than this range, but a grindability 
gets worse remarkably on toner manufacture. Moreover, it is desirable that Mw/Mn is 20-65. If it is less than 20, and it will become 
difficult to fixing and the offset-proof engine performance to secure sufficient temperature field and 65 will be exceeded, molecular 
weight will serve as broadcloth and it will become difficult including a fixing inhibition component to obtain sufficient fixing engine 
performance. Furthermore, it is desirable that MI is 5-20. If it becomes difficult to attain quick fixing and 20 is exceeded, it cannot be 
satisfied with altitude of fixable and offset-proof nature at less than five. Moreover, it is desirable that softening temperature 
temperature is 145 degrees C - 165 degrees C. By being within the limits of this, it is because the electrification engine performance 
which viscosity sufficient at the time of kneading was obtained, and distribution of a toner constituent became good, consequently was 
stabilized can be obtained. 

[0116] The difference of the glass transition point Tg of this amount of macromolecules and this low molecular weight of the resin 
constituent concerning this invention is 5-15 degrees C. It is desirable that Tg of the amount component of macromolecules is higher 
than Tg of a low molecular weight constituent 5-15 degrees C especially. Tg low [ if the difference of Tg is less than 5 degrees C ] in 
order to attain fixable to altitude ~ not changing - not obtaining - an environment -- it is difficult to attain fixable [ advanced ], 
maintaining a stable electrification property. If larger than 15 degrees C, it cannot be satisfied with coincidence of the shelf life of a 
toner, and fixable. Especially, Tg of the amount component of macromolecules can make a binding resinous principle strong according 
to a high thing, stable electrification nature can be obtained, and a high-definition image without fogging can be offered. 
[0117] Furthermore, the resin constituent concerning this invention contains the component which has an acid radical like a carboxyl 
group so that the JIS acid number may be set to 0. 1-10. It is still more desirable at this time that the ratios of the JIS acid number and 
the total acid number obtained by hydrolyzing resin are 0.2-0.7. Less than by 0.2, many acid-anhydride radicals exist, electrification 
grant capacity overcomes charge emission, it becomes easy to carry out the charge up, and evils, such as fogging, are brought about 
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under a low-humidity/temperature environment. Moreover, in the case where 0.7 is exceeded, in order that a carboxyl group cannot 
work to charge emission with electrification grant capacity, and can have only weak electrification nature but a carboxyl group may 
work as a hydrophilic radical further, it becomes easy to be influenced of the moisture in air, and evil is produced in the electrification 
capacity under highly humid. 

[01 1 8] As a class of binding resin used for this invention For example, styrene, such as polystyrene, Polly p-chloro styrene, and 
polyvinyl toluene, and the single polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene- 
vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester 
copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether 
copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene copolymer, Styrene 
system copolymers, such as a styrene-isoprene copolymer and a styrene-acrylonitrile-indene copolymer; A polyvinyl chloride, Phenol 
resin, natural denaturation phenol resin, natural resin denaturation maleic resin, Acrylic resin, methacrylic resin, Pori acetic-acid vinyl, 
silicone resin, polyester resin, polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene 
resin, cumarone indene resin, petroleum system resin, etc. can be used. Moreover, the styrene resin over which the bridge was 
constructed is also desirable binding resin. 

[0 1 1 9] As a comonomer to the styrene monomer of a styrene system copolymer For example, an acrylic acid, a methyl acrylate, an 
ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate, Acrylic-acid phenyl, a methacrylic acid, a 
methyl methacrylate, ethyl methacrylate, The monocarboxylic acid which has double bonds, such as methacrylic-acid butyl, 
methacrylic-acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, or its substitution product; for example The dicarboxylic 
acid which has double bonds [ like ], such as a maleic acid, maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its 
substitution product; for example Ethylene system olefins, such as vinyl ester, for example, ethylene, such as a vinyl chloride, vinyl 
acetate, and benzoic-acid vinyl, a propylene, and a butylene; for example vinyl monomers, such as vinyl ether [, such as vinyl 
ketones /, such as a vinyl methyl ketone and a vinyl hexyl ketone, /;, for example vinyl methyl ether, vinyl ethyl ether, and the vinyl 
isobutyl ether, ];, are independent — or it is combined and used. Carboxylate which the compound which mainly has the double bond 
in which two or more polymerizations are possible as a cross linking agent here is used, for example, has two double bonds, such as 
aromatic series di vinyl compound [, such as a divinylbenzene and di vinyl naphthalene, ];, for example, ethylene glycol diacrylate, 
ethylene glycol dimethacrylate, and 1,3-butanediol dimethacrylate; compound; which has divinyl compounds, such as a divinyl 
aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone,;, and three or more vinyl groups can use it as independent or mixture. 

[0120] As the synthetic approach of the amount component of macromolecules of the resin constituent concerning this invention, an 
emulsion-polymerization method and a suspension-polymerization method are mentioned. 

[0121] Among these, an emulsion -polymerization method is an approach of making water distributing an almost insoluble monomer 
(monomer) in the aqueous phase as a small particle with an emulsifier, and performing a polymerization using a water-soluble 
polymerization initiator. By this approach, accommodation of heat of reaction is easy, since the phase (oil phase which consists of a 
polymer and a monomer) and aqueous phase to which a polymerization is performed are another, a termination reaction rate is small, 
consequently a rate of polymerization is large, and a high-polymer thing is obtained. Furthermore, since a polymerization process's 
being comparatively easy and a polymerization product are particles, in manufacture of a toner, there is an advantageous point as a 
manufacturing method of the binder resin for toners from the reasons nil why mixing with a coloring agent and the additive of an 
electric charge control agent and others is easy etc. 

[0122] However, actuation of a salting-out etc. is required for a generation polymer to tend to become impure for the added emulsifier, 
and take out a polymer, and a suspension polymerization is convenient in order to avoid this inconvenience. 

[0123] In a suspension polymerization, it is good to carry out to the drainage system solvent 100 weight section below in the monomer 
100 weight section (preferably 10-90 weight section). Although polyvinyl alcohol, a polyvinyl alcohol partial saponification object, 
calcium phosphate, etc. are used and there is a suitable amount by the monomer pile to a drainage system solvent etc. as an usable 
dispersant, generally it is used in 0.05 - 1 weight section to the drainage system solvent 100 weight section. Although 50-95 degrees C 
is suitable for polymerization temperature, it should choose suitably by the initiator to be used and the polymer made into the purpose. 
[0 1 24] On the other hand, a well-known approach can be used as a synthesis method of the low molecular weight constituent of the 
binding resin concerning this invention. However, by the bulk-polymerization method, although the polymer of low molecular weight 
can also be obtained by carrying out a polymerization at an elevated temperature and bringing a termination reaction rate forward, 
there is a trouble of being hard to control a reaction, in that respect, a solution polymerization method — if — it is desirable when 
acquiring a low-molecular-weight object in the resin constituent which can obtain a low-molecular-weight polymer easily on mild 
conditions by adjusting the amount of initiators, and reaction temperature, using the difference of the chain transfer of the radical by 
the solvent, and is used by this invention. The approach of mixing the polymer with which molecular weight differs from a 
presentation, and obtaining a low-molecular- weight polymer especially in order to adjust an acid component and molecular weight to 
altitude, the approach of carrying out adding after mixing of the monomers from which a presentation differs, etc. can be used. 
[0125] As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl alcohol, benzene, etc. 
are used. In the case of styrene monomer mixture, a xylene, toluene, or a cumene is desirable. It is suitably chosen by the polymer 
which carries out polymerization generation. 

[0 1 26] The waxes used by this invention are paraffin wax and its derivative, a micro crystallin wax and its derivative, the Fischer 
Tropsch wax and its derivative, a polyolefine wax and its derivative, carnauba wax, its derivative, etc., and contain oxide, a block 
copolymerization object with a vinyl system monomer, and a graft denaturation object in a derivative. 
[0127] The wax preferably used by this invention is expressed with the following general formula. 

[0128] R-Y (R: a hydrocarbon group, Y:hydroxyl group, a carboxyl group, an alkyl ether radical, an ester group, and a sulfonyl group 

are shown.) The weight average molecular weight (Mw) by GPC of R-Y is 3000 or less. 

[0129] As a concrete example of a compound, it is (A) CH3(CH2) nCH20H (n= about 20- about 300). 

(B) CH3(CH2) nCH2COOH (n= about 20- about 300) 

(C) CH3(CH2) nCH20CH(CH2) mCH3 (n= about 20- 200 [ about ], m=0- about 100) 

** can be mentioned. These compounds are the derivatives of the (A) compound and a principal chain is straight chain-like saturated 
hydrocarbon. If it is the compound guided from a compound (A), the thing except having been shown in the above-mentioned example 
can also be used. By using the above-mentioned wax, the toner of this invention can be satisfied with altitude of the offset-proof nature 
in fixable and an elevated temperature in low temperature. 

[0130] It is (A) (type A) CH3(CH2) nCH20H (n= about 20- about 300) also especially in the above-mentioned compound. 
The case where came out and the macromolecule alcohol expressed is used as a principal component is desirable. The above- 
mentioned wax has good slipping nature, and it is excellent in especially offset-proof nature. 
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[013 1] As for these waxes, it is desirable to be used below in 20 weight sections more than the 0.5 weight sections to the binding resin 
100 weight section. ~ 

[0132] In this invention, it ismore desirable to add a negative electric charge control agent to a developer, and to consider as a 
negative electric charge nature developer. 

[0133] As an example of a negative electric charge control agent, JP,41-20153,B, a 42-27596 official report, Metal complexes of the 
monoazo color indicated, such as a 44-6397 official report and a 45-26478 official report, Dyes and pigments, such as the nitramine 
acid furthermore indicated by JP,50-133338,A and its salt, or C.L14645, JP,55-42752,B, JP,58-41508,B, JP,58-7384,B, The salicylic 
acid, naphthoic acid which are indicated by JP,59-7385,B etc., Styrene oligomer, chlorinated paraffin, etc. which introduced metal 
complexes of a die carboxylic acid, such as Zn, aluminum, Co, Cr, and Fe, the sulfonated copper-phthalocyanine pigment, the nitro 
group, and the halogen can be mentioned. The basic organic-acid metal complex especially expressed with the azo system metal 
complex expressed with a general formula [1] or a general formula [II] from the field of dispersibility etc. is desirable. 
[0134] Styrene oligomer, chlorinated paraffin, etc. which introduced metal complexes, such as Zn, aluminum, Co, Cr, and Fe, the 
sulfonated copper-phthalocyanine pigment, the nitro group, and the halogen can be mentioned. The basic organic-acid metal complex 
especially expressed with the azo system metal complex expressed with a general formula [I] or a general formula [II] from the field 
of dispersibility etc. is desirable. 
[0135] 
[Formula 5] 
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[0138] Among those, the azo system metal complex expressed with a formula [I] but is more desirable. 
[0139] The azo system iron complex expressed with the following type [III] is especially the most desirable. 
[0140] 
[Formula 8] 
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[0141] The content of the above-mentioned electric charge control agent has desirable 0.1-5 weight section to the toner binding resin 
100 weight section, and its 0.2 - 3 weight section is especially desirable. When the rate of an electric charge control agent is excessive, 
the fluidity of a toner gets worse, it is easy to produce fogging, and on the other hand, when too little, sufficient amount of 
electrifications is hard to be obtained. 

[0142] As for the toner concerning this invention, it is desirable to be used as a magnetic toner containing a magnetic material. As a 
magnetic material which can be used, there is a metallic oxide containing elements, such as iron, cobalt, nickel, copper, magnesium, 
manganese, aluminum, and silicon, etc. The BET specific surface area by the nitrogen adsorption process is desirable, and the 
magnetic powder of 5-7 of l-20m2/g especially 2.5-12m2/g, and also Mohs hardness is [ these magnetic particles ] desirable. As a 
configuration of the magnetic substance, although there is the shape of eight face pieces, six face pieces, a globular form, a needle, and 
a scale etc., what has few anisotropics, such as eight face pieces, six face pieces, and a globular form, is desirable. What has an 
isotropic configuration is because good distribution can be attained also to the binder which has the low molecular weight constituent 
and the amount component of giant molecules like a binder of this invention. As mean particle diameter of the magnetic substance, 
0.05- 1 .0 micrometers is desirable still more desirable, and 0. 1 -0.6 micrometers and further 0. 1 -0.4 micrometers are desirable. 
[0143] The amount of magnetic substance has the 60 - 200 weight section, especially the desirable 70- 150 weight section to the 
binding resin 100 weight section. Under 60 weight sections of conveyance nature were inadequate, and it was the inclination which 
unevenness arises in the developer layer on developer support, and serves as image unevenness, and was the inclination which the fall 
of the image concentration which originates in the rise of developer TORIBO further tends to produce. 

[0144] Moreover, to the toner for electrostatic-charge image development of this invention, it is desirable that non-subtlety fine 
particles or hydrophobic inorganic pulverized coal is mixed because of environmental stability, electrification stability, development 
nature, a fluidity, and the improvement in shelf life. For example, silica impalpable powder, titanium oxide impalpable powder, or 
those hydrophobing objects are mentioned. As for them, independent or using together and using are desirable. 
[0145] Although both so-called wet silicas of silica pulverized coal manufactured from the dry type silica called the so-called dry 
process or the fumed silica generated by vapor phase oxidation of a silicon halogenated compound, water glass, etc. are usable, there 
are few silanol groups in a front face and the interior, and the dry type silica without manufacture residue, such as Na20 and S032-, is 
more desirable. In a production process, by using other metal halogenated compounds with a silicon halogenated compound, an 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


9/28/2006 


JP,09-080814,A [DETAILED DESCRIPTION] 


Page 1 1 of 1 5 


aluminum chloride, a titanium chloride, etc. are possible also for obtaining the compound pulverized coal of a silica and other metallic 
oxides, and they also include them in a dry type silica. 

[0146] Silica pulverized coal has that still more desirable by which hydrophobing processing is carried out. In order to carry out 
hydrophobing processing, it is given by processing chemically with silica pulverized coal, the organic silicon compound reacted or 
physisorbed. The approach of processing with the organic silicon compound like silicone oil is mentioned after processing the dry type 
silica pulverized coal generated by vapor phase oxidation of a silicon halogenated compound by the silane coupling agent as a 
desirable approach, or at the same time it processes by the silane coupling agent. 

[0147] As a silane coupling agent used for hydrophobing processing For example, hexamethyldisilazane, a trimethyl silane, a 
trimethyl KURORU silane, Trimethylethoxysilane, a dimethyl dichloro silane, methyltrichlorosilan, An allyl compound dimethyl 
KURORU silane, an allyl compound phenyl dichloro silane, a benzyl dimethyl KURORU silane, Bromine methyl dimethyl 
KURORUSHIRAN, alpha-KURORU ethyl trichlorosilan, beta-KURORU ethyl trichlorosilan, KURORUMECHIRU dimethyl 
KURORUSHIRAN, The Tori ORGANO silane mercaptan, a trimethylsilyl mercaptan, Tori ORGANO silyl aery late, vinyl dimethyl 
acetoxysilane, A dimethylethoxy silane, dimethyldimethoxysilane, diphenyl diethoxysilane, Hexa methyl disiloxane, 1, 3-divinyl 
tetramethyl disiloxane, The dimethylpolysiloxane containing the hydroxyl group combined with the silicon atom addressed to one 
piece, respectively etc. is mentioned to the unit which has 12 siloxane units from per [ 2 ] 1 and 3-diphenyl tetramethyl disiloxane and 
molecule, and is located in an end. 

[0148] Silicone oil is mentioned as an organic silicon compound. As desirable silicone oil, the thing of about 30 to 1,000 centistokes is 
used for the viscosity in 25 degrees C, for example, dimethyl silicone oil, methylphenyl silicone oil, alpha-methyl-styrene denaturation 
silicone oil, KURORU phenyl silicone oil, fluorine denaturation silicone oil, etc. are desirable. 

[0149] The approach of silicone oil processing is good also by the approach of injecting silicone oil to the silica which may mix 
directly the silica pulverized coal and silicone oil which were processed by the silane coupling agent using mixers, such as a Henschel 
mixer, and serves as the base. Or after making a suitable solvent dissolve or distribute silicone oil, the silica pulverized coal of the base 
may be mixed, and a solvent may be removed and produced. 

[0150] In the toner for electrostatic-charge image development of this invention, external additives other than silica pulverized coal or 
titanium oxide pulverized coal may be added if needed. 

[0151] For example, it is the resin particle and non-subtlety particle which commit an electrification adjuvant, an electro-conductivity 
applying agent, a fluid grant agent, a caking inhibitor, the release agent at the time of hot calender roll fixing, lubricant, an abrasive 
material, etc. 

[0152] For example, polyvinylidene fluoride is desirable also in Teflon, zinc stearate, and the lubricant like polyvinylidene fluoride. 
Or strontium titanate is desirable also in abrasive materials, such as cerium oxide, silicon carbide, and strontium titanate. Or a 
hydrophobic thing is especially desirable also in fluid grant agents, such as titanium oxide and an aluminum oxide, for example, the 
white particle and black particle of electro-conductivity applying agents, such as a caking inhibitor or carbon black, a zinc oxide, 
antimony oxide, and tin oxide, and reversed polarity - as a development disposition top agent - **** for small quantity - things are 
also made. 

[0153] A resin particle, non-subtlety fine particles, or hydrophobic inorganic pulverized coal mixed with a toner is good to carry out 
0. 1 -5 weight section (preferably 0. 1 - 3 weight section) use to the magnetic toner 1 00 weight section. 

[0154] Using the heat kneading machine like a heating roller, a kneader, and an extruder, it can mill and the toner for electrostatic- 
charge image development of this invention can be generated melting, kneading, and by performing after [ cooling solidification ] 
grinding, and a strict classification, after mixing a toner component enough with the mixer like a ball mill. 
[0155] 

[Example] Hereafter, although a concrete example explains this invention, this invention is not limited to these at all. 
[0156] [The example of resin manufacture] 

After supplying the degassed water 180 weight section and the 2-% of the weight water-solution 20 weight section of polyvinyl 
alcohol to the synthetic (composition of the amount polymer of macromolecules (H-l-1)) 4 Thu openings flask of the amount polymer 
of macromolecules (H-l), (Synthetic example of the amount polymer of macromolecules) The styrene 75 weight section, the acrylic- 
acid-n-butyl 15 weight section, the maleic-acid monobutyl 10 weight section, The mixed liquor of the solution of the divinylbenzene 
0.001 weight section and 2, and 2-bis(4 and 4-G tert-butylperoxycyclohexyl) propane (half-life 10-hour temperature of 92 degrees C) 
0. 1 weight section was added and agitated, and it considered as suspension. 

[0157] After nitrogen fully permuted the inside of a flask, the temperature up was carried out to 85 degrees C, and the polymerization 
was started. It held to this temperature for 24 hours, and the polymerization was completed. This was carried out the ** exception, it 
rinsed and dried and the amount polymer of macromolecules (H-l-1 ) was obtained. 

[0158] (Composition of the amount polymer of giant molecules (H-l-2)) The amount polymer of giant molecules (H-l-2) as well as 
the amount polymer of giant molecules (H-l-1 ) was obtained except the styrene 78 weight section, aery lic-acid-n-butyl 1 8 weight 
section, maleic-acid monobutyl 4 weight section, 2, and 2-bis(4 and 4-G tert-butylperoxycyclohexyl) propane 0.2 weight section. 
[0159] After having thrown in and carried out the temperature up of the above-mentioned amount polymer of macromolecules (H-l- 
1), and the equivalent amount polymer of macromolecules (H-l-2) to the xylene 100 weight section, agitating under reflux and holding 
for 3 hours, the organic solvent was distilled off and the amount polymer of macromolecules (H- 1 ) was obtained. 
[0160] the place which carried out this amount polymer of macromolecules (H-l) the ** exception, and was analyzed after rinsing and 
drying - Mw= - 930,000 and PMw= - 850,000, Mw/Mn=2.5, and Mz= - they were 2,400,000, MI=0, and Tg=73 degree C. 
[0161] The synthetic (composition of amount polymer of giant molecules (H-2-1)) styrene 70 weight section of the amount polymer of 
giant molecules (H-2), The amount polymer of macromolecules (H-2-1) as well as the amount polymer of macromolecules (H-l-1) 
was obtained except the acrylic-acid-n-butyl 28 weight section, maleic-acid monobutyl 8 weight section, 2, and 2-bis(4 and 4-G tert- 
butylperoxycyclohexyl) propane 0. 1 3 weight section. 

[0162] (Composition of the amount polymer of giant molecules (H-2-2)) The amount polymer of giant molecules (H-2-2) as well as 
the amount polymer of giant molecules (H-l-1) was obtained except the styrene 80 weight section, acrylic-acid-n-butyl 1 8 weight 
section, maleic-acid monobutyl 2 weight section, 2, and 2-bis(4 and 4-G tert-butyl par oxine cyclohexyl) propane 0.2 weight section. 
[0163] After having thrown in and carried out the temperature up of the above-mentioned amount polymer of macromolecules (H-2- 
1), and the equivalent amount polymer of macromolecules (H-2-2) to the xylene 100 weight section, agitating under reflux and holding 
for 3 hours, the organic solvent was distilled off and the amount polymer of macromolecules (H-2) was obtained. 
[0164] the place which carried out this amount polymer of macromolecules (H-2) the ** exception, and was analyzed after rinsing and 
drying - Mw= - 760,000 and PMw= - 570,000, Mw/Mn=2.2, and Mz= - they were 1,440,000, MI=0, and Tg=68 degree C. 
[0165] The synthetic (composition of amount polymer of giant molecules (H-3-1)) styrene 72 weight section of the amount polymer of 
giant molecules (H-3), The amount polymer of macromolecules (H-3-1) as well as the amount polymer of macromolecules (H-l-1) 
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was obtained except the acrylic-acid-n-butyl 20 weight section, maleic-acid monobutyl 8 weight section, 2, and 2-bis(4 and 4-G tert- 
butylperoxycyclohexyl) propane 0.1 1 weight section. 

[0166] (Composition of the amount polymer of giant molecules (H-3-2)) The amount polymer of giant molecules (H-3-2) as well as 
the amount polymer of giant molecules (H-l-1) was obtained except the styrene 77 weight section, acrylic-acid-n-butyl 21 weight 
section, maleic-acid monobutyl 2 weight section, 2, and 2-bis(4 and 4-G tert-butylperoxycyclohexyl) propane 0.2 weight section. 
[0167] After having thrown in and carried out the temperature up of the above-mentioned amount polymer of macromolecules (H-3- 
1), and the equivalent amount polymer of macromolecules (H-3-2) to the xylene 100 weight section, agitating under reflux and holding 
for 3 hours, the organic solvent was distilled off and the amount polymer of macromolecules (H-3) was obtained. 
[0168] the place which analyzed this amount polymer of macromolecules (H-3) - Mw= - 800,000 and PMw= - 690,000, 
Mw/Mn=3.3, and Mz= - they were 1 ,800,000, MI=0, and Tg=75 degree C. 

[0169] (Example of comparison composition of the amount polymer of giant molecules) The polymerization was carried out like the 
amount polymer of giant molecules (H-l-1) except having considered as the synthetic styrene 66 weight section [ of giant-molecule 
precious coalesce (H-4) ], acrylic-acid-n-butyl 30 weight section, maleic-acid monobutyl 4 weight section, divinylbenzene 0.001 
weight section and 2, and 2-bis(4 and 4-G tert-butylperoxycyclohexyl) propane 0.33 weight section. 

[01 70] the place which carried out this amount polymer of macromolecules (H-4) the ** exception, and was analyzed after rinsing and 
drying - Mw= - 490,000 and PMw= - 290,000, Mw/Mn-2.9, and Mz= -- they were 980,000, MI=0.2, and Tg-56 degree C. 
[0171] (Synthetic example of a low-molecular- weight polymer) After nitrogen fully permutes the inside of a container, supplying and 
agitating the xylene 300 weight section in the synthetic (composition of a low-molecular- weight polymer (L-l-1)) 4 Thu openings 
flask of a low-molecular- weight polymer (L- 1 ), a temperature up is carried out and it is made to flow back. 

[0172] Under this reflux, the mixed liquor of the styrene 85 weight section, the acrylic-acid-n-butyl 14.8 weight section, the maleic- 
acid monobutyl 0.2 weight section, and the G tert-butyl peroxide 3 weight section was held after dropping over 4 hours for 2 hours, the 
polymerization was completed, and the low-molecular-weight polymer (L-l-1) solution was obtained. 

[0173] (Composition of a low-molecular-weight polymer (L-l-2)) Except considering as the styrene 87 weight section, the acrylic- 
acid-n-butyl 1 3 weight section, and the G tert-butyl peroxide 2 weight section, and maleic-acid monobutyl not being included, the 
polymerization was performed like the low-molecular- weight polymer (L-l-1), and the low-molecular-weight polymer (L-l-2) 
solution was obtained. 

[0 1 74] After having mixed and carried out the temperature up of the above-mentioned low-molecular-weight polymer (L-l-1 ) solution 
90 weight section and the low-molecular-weight polymer (L-l-2) solution 10 weight section, agitating under reflux and holding for 3 
hours, the organic solvent was distilled off and the iow-molecular-weight polymer (L-l) solution was obtained. 
[0175] When the Iow-molecular-weight polymer (L- 1 ) which sampled a part of this polymer solution, was dried under reduced 
pressure, and was obtained was analyzed, they were Mw=10900, PMw=8800, Mw/Mn=2.3, Mz=16200, MI=124, and Tg=62 degree 

[0176] Except having considered as the synthetic (composition of low-molecular-weight polymer (L-2-1)) styrene 90.3 weight section 
of a low-molecular-weight polymer (L-2), the acrylic-acid-n-butyl 9.4 weight section, the maleic-acid monobutyl 0.3 weight section, 
and the G tert-butyl peroxide 4 weight section, the polymerization was performed like the Iow-molecular-weight polymer (L-l-1 ), and 
the low-molecular-weight polymer (L-2-1) solution was obtained. 

[0177] (Composition of a low-molecular-weight polymer (L-2-2)) Except considering as the styrene 87 weight section, the acrylic- 
acid-n-butyl 13 weight section, and the G tert-butyl peroxide 5 weight section, and maleic-acid monobutyl not being included, the 
polymerization was performed like the low-molecular-weight polymer (L-l-1), and the low-molecular-weight polymer (L-2-2) 
solution was obtained. 

[0178] After having mixed and carried .out the temperature up of the above-mentioned low-molecular- weight polymer (L-2-1) solution 
95 weight section and the Iow-molecular-weight polymer (L-2-2) solution 5 weight section, agitating under reflux and holding for 3 
hours, the organic solvent was distilled off and the low-molecular-weight polymer (L-l) solution was obtained. 
[0179] When the Iow-molecular-weight polymer (L-2) which sampled a part of this polymer solution, was dried under reduced 
pressure, and was obtained was analyzed, they were Mw-6400, PMw=5000, Mw/Mn=2.5, Mz= 10000, MI=162, and Tg=59 degree C 
[0180] Except having considered as the synthetic (composition of low-molecular-weight polymer (L-3-1)) styrene 88 weight section of 
a low-molecular-weight polymer (L-3), the acrylic-acid-n-butyl 1 1.7 weight section, the maleic-acid monobutyl 0.3 weight section, 
and the G tert-butyl peroxide 2 weight section, the polymerization was performed like the low-molecular- weight polymer (L-l-1), and 
the Iow-molecular-weight polymer (L-3-1) solution was obtained. 

[0181] (Composition of a low-molecular-weight polymer (L-3-2)) Except considering as the styrene 87 weight section, the acrylic- 
acid-n-butyl 13 weight section, and the G tert-butyl peroxide 1.8 weight section, and maleic-acid monobutyl not being included, the 
polymerization was performed like the low-molecular- weight polymer (L-l-1), and the Iow-molecular-weight polymer (L-3-2) 
solution was obtained. 

[01 82] After having mixed and carried out the temperature up of the above-mentioned Iow-molecular-weight polymer (L-3-1) solution 
and the equivalent low-molecular-weight polymer (L-3-2) solution, agitating under reflux and holding for 3 hours, the organic solvent 
was distilled off and the low-molecular-weight polymer (L-3) solution was obtained. 

[01 83] When the low-molecular- weight polymer (L-3) which sampled a part of this polymer solution, was dried under reduced 
pressure, and was obtained was analyzed, they were Mw=14800, PMw=12100, Mw/Mn=2.9, Mz=25500, MI=102, and Tg=65 degree 

[0184] (Example of comparison composition of a low-molecular-weight polymer) Except having considered as the synthetic styrene 
91.8 weight section of a Iow-molecular-weight polymer (L-4), the acrylic-acid-n-butyl 8 weight section, the maleic-acid monobutyl 
0.2 weight section, and the G tert-butyl peroxide 6 weight section, the polymerization was performed like the low-molecular-weight 
polymer (L-l), and the low-molecular polymer (L-4) solution was obtained. 

[0185] When the low-molecular-weight polymer (L-4) which sampled a part of this polymer solution, was dried under reduced 
pressure, and was obtained was analyzed, they were Mw=4100, PMw=4100, Mw/Mn=2.2, Mz=8900, MI=190, and Tg=56 degree C. 
[01 86] The above amount polymer of macromolecules and low-molecular-weight polymer are collectively shown in Table 1 and 2. 

[Table 1] 
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[0188] 
[Table 2] 
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[01 89] Next, the amount polymer of macromolecules and the low-molecular-weight polymer were mixed at a rate as shown in Table 3. 
After having supplied and carried out the temperature up of the approach to the xylene 100 weight section as the sum total of the 
amount polymer of macromolecules and a iow-molecular-weight polymer became the 100 weight sections, agitating it under reflux 
and holding it for 12 hours, it distilled off the organic solvent, ground the obtained resin after cooling and solidification, and obtained 
[0190] 1 " C ° nStltUent f0r toners - Thus > the result of having analyzed the obtained resin constituent for toners is described in Table 3. 

[Table 3] 
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[0191] They are the example 1 of a comparison - 3] to the [example 1 - 5 lists. 

(Example of toner manufacture) Toner-ization was performed by [ as being the following ]. 

[0192] That is, respectively, above-mentioned resin constituent (B-l) - (B-5) and (L-l) the 100 weight sections and the magnetic- 
oxide-of-iron 100 weight section shown below, the low-molecular-weight wax 7 weight section similarly shown below, and the 
electric charge control agent 1.8 weight section were beforehand mixed to homogeneity, and melting kneading of this was carried out 
by the 2 shaft extruder heated by 120 degrees C. Coarse grinding was carried out with the hammer mill after cooling this kneading 
object, and further, with the jet mill, pneumatic elutriation of the obtained grinding object was carried out after pulverizing, and it 
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considered as classification powder with a weight mean diameter of 6.8 micrometers. 

[0193] To these classification powder 100 weight sections, the hydrophobic silica pulverized coal of the 1.2 weight sections was 
blended dryly, and the toner and the toner for a comparison were obtained. 

[0194] The raw material of the toner used for examples 1-5 and the examples 1-3 of a comparison is collectively described in Table 4 

[0195] 

[Table 4] 
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[0196] 

(Manufacture of a development sleeve) 

Undiluted solution - A - graphite (0.5 micrometers or less in the Showa Denko K.K. make, UFG-10, 100% of degrees of 
graphitization, diameter of major axis 5 mum, thickness) The 100 weight sections - resol mold phenol resin The 200 weight sections - 
PMMA resin particle (positive electrification nature, mean particle diameter of 2 micrometers) 15 weight sections [0197] The mixture 
25 weight section of the above-mentioned charge of coat material was added to the butyl alcohol 75 weight section, and after mixing, 
the ball with a diameter of 200 micrometers distributed with the ball mill containing as a media particle for 10 hours. Then, using the 
sieve of 64mesh, the ball was separated and the undiluted solution (solid content 25wt%) was obtained. It is an undiluted solution 
about this undiluted solution. - It is referred to as A. 

[0198] The undiluted solution (solid content 25wt%) was obtained like undiluted solution-A except using graphite as zinc stearate 
among the ingredients in undiluted solution-B undiluted solution-A. It is an undiluted solution about this undiluted solution. - It is 
referred to as B. 
[0199] 

Undiluted solution-C - graphite (Showa Denko K.K. make, UFG-10, 5 micrometers of diameters of major axis) 100 weight section - 
epoxy resin The 100 weight sections - spherical alumina particle (positive electrification nature, number mean particle diameter of 0.3 
micrometers, sphericity 1 .0) Six weight sections [0200] After adding the mixture 25 weight section of the above-mentioned ingredient 
to the normal propyl alcohol 75 weight section and mixing, it distributed in the sand mill filled up with the steel ball with a diameter of 
1mm, and the undiluted solution (solid content 25wt%) was obtained except for the steel ball after distribution. This undiluted solution 
is set to undiluted solution-C. 

[0201] The undiluted solution (solid content 25wt%) was obtained like undiluted solution-A except having removed the PMMA resin 
particle among the ingredients in undiluted solution-D undiluted solution-A. This undiluted solution is set to undiluted solution-D. 
[0202] The undiluted solution-E resol mold phenol resin 25 section was added to the butyl alcohol 75 section, and after mixing, the 
ball with a diameter of 200 micrometers distributed with the ball mill containing as a media particle for 10 hours. Then, using the sieve 
of 64mesh, the ball was separated and the undiluted solution (solid content 25wt%) was obtained. It is an undiluted solution about this 
undiluted solution. - It is referred to as E. 

[0203] The butyl alcohol 25 section was added to example of manufacture-A undiluted solution-A of a sleeve, and it considered as 
coating liquid (solid content 20wt%). By the dipping method, 1 0-micrometer covering was made to form on aluminum support base 
(an aluminum cylinder and Ra=0.6micrometer) with a diameter of 14mm, subsequently this coating liquid is heated for 150 degrees 
C / 30 minutes at a hot-air-drying furnace, and was stiffened, and the development sleeve A was prepared. 
[0204] The surface roughness (Ra) of the coat layer on the formed aluminum base was 1.7 micrometers. 

[0205] It sets to example of example of manufacture-B manufacture-A of a sleeve, and is an undiluted solution about undiluted 
solution-A. - The development sleeve B was prepared like example of manufacture-A except being referred to as B. 
[0206] The surface roughness (Ra) of the coat layer on the formed aluminum base was 1 .5 micrometers. 

[0207] Example of manufacture-C undiluted solution-C of a sleeve was applied with the spray method as it was, and the development 
sleeve C was prepared like example of manufacture- A except having made it harden by ultraviolet rays. 
[0208] The surface roughness (Ra) of the coat layer on the formed aluminum base was 2.5 micrometers. 

[0209] The development sleeve D was prepared like example of manufacture-A except setting undiluted solution-A to undiluted 
solution-D in example of example of manufacture-D manufacture-A of a sleeve. 

[0210] The surface roughness (Ra) of the coat layer on the formed aluminum base was 0.7 micrometers. 

[021 1] It sets to example of example of manufacture-E manufacture-A of a sleeve, and is an undiluted solution about undiluted 
solution-A. - The development sleeve E was prepared like example of manufacture- A except being referred to as E. 
[0212] The surface roughness (Ra) of the coat layer on the formed aluminum base was 0.6 micrometers. 
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[0213] (Evaluation) 

the bottom of the environments of print-out test ordinary temperature normal relative humidity (25 degree C and 60%RH), high- 
humidity/temperature (32.5 degree C and 90%RH), and low-humidity/temperature (10 degree C and 15%RH) - the commercial 
Canon make - it converted and laser beam printer LBP-A404F were used so that the peripheral-speed ratio of a development sleeve 
and a photo conductor drum might become 120%, and the print-out trial was performed at the print rate for four-sheet (A4) / 1 minute. 
Moreover, the development sleeve of an EP-P cartridge was converted into either of example A-E of development sleeve manufacture 
(it indicates to Table 4), and the toner was replaced with the trial toner. On the occasion of the toner piece, the print-out trial was 
continued by supplying a toner from slitting of the toner bottle part of the cartridge upper part. The obtained image was evaluated 
about the following item. 

[0214] ** The image concentration maintenance at the time of 12,000-sheet print-out termination estimated in the image concentration 
usual regular paper for copying machines (75 g/m2). In addition, image concentration measured relative concentration [ as opposed to 
the print-out image of the white part of 0.00 in manuscript concentration ] using the "MAKU ** SU reflection density meter" (product 
made from MAKU ** SU). 

[021 5] ** Fogging was computed from the comparison with the whiteness degree of the transfer paper measured in fogging 
RIFUREKUTO meter (Tokyo Denshoku Co., Ltd. make), and the whiteness degree of the transfer paper after printing solid white. 
[0216] ** After carrying out image output of the 5,000 sheets under the environment of the extent high-humidity/temperature (32.5 
degree C and 90%RH) of contamination of developer support, developer support was observed visually and extent of the dirt on 
developer support estimated. 

[0217] O : they are very fitness (un-generating) and O: fitness (it hardly generates). 

**: A practical use good x: Practical use failure [0218] ** After carrying out image output of the 5,000 sheets under the environment 

of the extent high-humidity/temperature (32.5 degree C and 90%RH) of contamination of an electrification roller, developer support 

was observed visually and extent of the dirt on developer support estimated. 

[0219] O : they are very fitness (un-generating) and Orfitness (it hardly generates). 

**: A practical use good x: Practical use failure [0220] The above result is summarized in Table 5. 

[0221] 

[Table 5] 










fin 


mm 


mm 

»£Jfr&J 

im 


9mm i 

1.61 

1.44 

1.45 

1.37 

1.48 

1.48 

1.4 

© 

® 

9mm 2 

1.43 

1.36 

1.40 

1.29 

1.48 

1.33 

1.9 

O 

O 


1.36 

1.32 

1.37 

1.29 

1.41 

1.36 

2.7 

O 


9mm 4 

1.37 

1.31 

1.35 

1.28 

1.40 

1.31 

2.3 

o 

® 

9mm 5 

1.39 

1.31 

1.35 

1.27 

1.38 

1.34 

1.8 

® 

® 


1.01 

0.88 

0.97 

0.81 

1.05 

1.00 

3.5 

X 

A 

JtttM2 

1.06 

0.85 

0.89 

0.81 

1.03 

099 

3.0 

X 

X 


1.10 

0.8O 

1.02 

0.71 

1.06 

0.80 

4,1 

X 

X 


[0222] 

[Effect of the Invention] Also in the bottom of the environment where this invention tends to produce development object support and 
electrification roller contamination, or the environment where the amount of electrifications of a toner tends to fall off By using the 
toner which are the above configurations, fixable, offset-proof nature, It becomes possible by excelling in shelf life, and decreasing 
contamination of developer support or an electrification roller, and using this developer support to acquire the effectiveness that the 
electrification grant capacity of TONAHE is stabilized, and to obtain the quality image excellent in environmental stability. 

[Translation done.] 
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ji^^vu-bmm^ (pmma) . x?u>-^$y 

^jUy*i"JU-h3M88§ (PMMA) *S»*IA». 

[006 5] lEiwtti*. a»©»««5e#ffitraB3es 
[0066] ^.mnommnmmwk.<Dmm^m^i> 

[oo67]c©h, mmimmmmmm. 
;ng»B§#&*>*? * t < ? s-y-^mmckt. 

[0068] ^H^tcFBt^n-S^SiJ^^S^i 

•cts. se>cc*^H©**^fefi^-r5c<b*ir*4. 
[oo69]/£ku xmwvmtfLt. mmmssm 

Bite J: 0 totiet Z> a <t'-c* ^> . 

[007 0] $Sl(Cll»6niy777-f h£l/-C 

*48&«. A®n D D©^-rn-cfc«ffl^itfe-c*«>. 

[0 07 1 ] ifvVrJ \-<DWm.. Mcb&^tcJ: *> 

J&^mt-fh CtlC£<>)> if^yrAY ©SS©3BH 
r W h©Stt*tSl (H^ffi^I*]) <omt bX 1 0 0 wm 
[007 2] mfeUfct SWttJSBtWct 


(10) 


17 


[ 0 0 7 3 ] V?7 7 -f b ©JMWkKi 6 0 % 

[00741 <S«fcKO««*i*i «*©#£ 
10 0 7 5 1 *W!Kffll,»&ft**-#>79 

*s»*b<.WK. 120 kg/cm 1 ©flffiTKfctt 
0. 5Q-cmWT©*-^,fAi 

[007 6] f ?©ssjmaw«. fe»wBi 

1 0 0**S5'C>Pft> 5£ 

w=[{ioo/(*-*">^^Mt))xio 20 

£l^r*c&#ff*w». fib. 

jfiStttm 1 0 0 g K*W*5?^**5 * U - b©Uftifi 
itcc/1008] (ASTM No. D-2414 
-7 9) "CfcO. fl*a«0. 3~3*7nt". &«S© 

[0 0 7 73»»a*«. 0. 3*»tr»*-*>^' 

joaanawwa****. **a# 3 


[00 7 8 ] ^"C. ^W<^«Wffl** C)Rja * S 

[00791 ♦wwKffl^itjawMtttawtn^*** 

* =» - ;w©ia * r * => - tvx 

[008 01 5Kt»t\ ^(CBl>4«aW*»tt E 

[008 1 1 *»HK*5W* (^77-fh)/(*St 
I) ©mStt«2/l~l/3©*fiH**fcK»*lA s 50 


!$|jg¥9 - 8 0 8 1 4 

18 

2/1 i***^- »R9SK©«T 
AWA 6 ti. 1/3 *^"C^»<»)ii©KSK: «fc 6 5HS 

[00821 *J6W«l*Jtf i»«tt : W>»*ll* t ** S ** 
Bi©mS*^»K t-C 1 - 2 0 w t K©MH-e»K»* 

i %*iS-c««tt«t^©^^** 5 

/h3 < . 2 0 4»^"CttflMM*ttK»*»*" * 
^08 3] *JWK*«.»"Ctt. 3 6KWT©»JW»« 

too 8 4] n— ©wi*********** 1 '*" 
^w-c© o . 3 - 3 o u m<D%L&®mm*z®ua-r 

% c b K «t 0 3c£ L- fc*<WWSI#fl*1ii*8**' r * c fc 

[00851 *IWK*»^M««»H««®«I« 
». *i*Wffl3 (Ra) "C. 0. 2-5. 

[00861 *«HC*il»-C. «R a > 

»J 1S*1B*13 (B0601)K«^t 
mm - 3 0 H. *5«ctt/NSW*: 

iff) *ffll»-caJ3ESn*. 
(Ra)« fi^ft^^-e©*'^®* 161 ^ 1 ^ 3 
t2 5mmOi»«tW- COfttKW©* 

(x) -catoi/fc^. ^w.t^ensK? 

[0 087 1 

[»ll 


Ra= y/' 0 lfCx)|dx 


[00881 <omm\o®sizum 
-r^fcAK *®x*jv**-©ffi<<^ ;& ^ I,nb " c * 5t,: 
t ». «jt«. 7»*<t^«. «t*->*. if^y^ 

[00891 #«HK*»l»-C«. 

ftfia^juettls-c. ioo~i 3 0%©Mm 
[00901 io 0%5fc«©aKt?». ^fflfflJ^** 5 


(11) 


-808 1 4 


19 


20 


10 


[0 09 1 ] *#Wiie*l,»T»*0<JBl» 
[00921 *|W©B»»RS*ffi' c J>ffl^Itt&IW*» 

(opc) i b*»fiSO"cai*>ot?^Eiwiai 

5Al»{^i2 4mmK*4. 2 te&HLW F 5 A 1 (C 
-■C*«3. *WS*2a«C»ttt=fA»2b*«». 3 

£K^©J3fflK8S5S£t&^-C&£3l®J12 c 
^SfeW-C«^mn-7- 2<D9fS» 1 2 mm*t* 
0. ^ma-7-2©JIBa«5 4. 5' (ASKER- 
C) tlfc E«C(D^mn-7-2K:SII*EnM-rS 
m®SP-C^iS©«)i*^« 3 - * - 2 AXIS* 2 a 4C«& 
TS. 01K*JtvtEtti£8f«ffi*^'C , ' J ** J > 

[0094] ♦JWKWiiiltrfiJIfcWl'^ft* 

PDM- EPT • E PM • NBR ■ BR ■ CR^©£l& 


[0 0 9 5 ] **BBfc*»a>43MMB«CO<,»-C«M8 
[0096] *«Hfc*ll»-C. fflSSSO*? ? * 

[0097] mviiOGP cwm$&) 


mm 


GPC-150C (9*-^-^ttSi) 
KF80 1~7 (SHODEXttM) ©7& 

4 0'C 

THF (fh7t h*d79>) 
1 . Oml/m i n. 

jggO. 0 5-0. 6S*%<D&&Z0. lm 


20 


ISA 

[0 09 8] <9»f ^©GPCSB^fefr) 
JgS : GPC- 1 5 OC (9*-*-*tt») 
: GMH-HT <*V-tt«> ©2» 
: 1 35-C 


30 


: 1. Oml/m in. 
^ : jggo. 1 5 SS%©i£*4* 0 • 4miaA 
[0099] «±©*#-CW5ei/. W4Wf**BK 

«. Ma r k-Houw i n kttB5S;#>£i££ffl3n£ 

[0100] «MBK*l.>"dlHB<0*9^«»iiT«« 
TjvMfcJMfrWeail ( D S C$4S8g) - D S C - 7 


[0101] 

5~20mg, #*b< ttl Omg 
SSI (2 0-C-l 8 0'C, Siailfi 1 0 'C/m i n. ) 
I (180'C-IO'C. HiiiSlOt/min. ) 
, ! (i o'C-1 8 0"C. SfijISI 0"C/m i n. ) 

*m<,» 4. sane - * jwhsw wfca©" 4 -* * * 


©Hi 


7H; 


[0102] #f£95© J I SKfOiSJJ IS KO 

6 7 otcif t-ciffljs-r*. 

[0 10 3] 1f>^V2~l 0g*200-300ml 
2©»^*»»l5 0 m 1 Jn*-r»«B*«W<-S. ®M& 

fcN/1 0 : Sftt* , Jx^x'-^?§«'C?aSL/ 1 t*=»- 


[0 1 0 4] J 1 S»ffl=KOH (ml*) X NX5 
6. 1/*M*«« 

(IUNBN/10 K0H©7t^-) 
[0105] *«W©i««OW6l**© * "5 K LTfr 

[010 6] t>^2K4200ml©E^7X3 
(Cff«U f'Ji/>6 0ml, 
50 j» 2 0m !WWS»3Hi. ^>»*5m 


(12) 


^§S¥9 - 8 0 8 1 4 


21 


22 


lfcflnit-c *-fjw*x (loo-c) t\ i 

ar^o sa*r»m N/io«tt#wTHF«« 
-c?*^-^? *u>r >ra^i£*Ei>T?S5eu thf 

[0 107] 

£&ffi=KOH (mli) XNX5, 6 1 /Kf*Mt 
(fMU NttN/10 KOH07 y 2 & — ) 
[0108] *J»I0ft<b£tS. SWffi ( J I S K2 

40 6) -CW&fZ. 

[0 1 0 9 ] rtSl 5. 9mm, 313 6. 4mm<DM§& 10 

9t&m& : 1 2 5 *C 

e^asa©"*-- 2 1 6 0 g 

fttfttiU : 5 - 1 0 sr 

[0 112] 

[o i i 3 ] nm&*aaii5rt*. Gpc^^owm^n 

&fl^«#*«:*5C>T\ Mw#7 075-2 0 075, 
L<&*8 075-1 7 075, PMw#4 075-l 1 075, 20 

Mz#i 0075-1 00075, #*l<»i 5075-1 
ooo75r&&«, c©ra*offi^«?«^tt»* 

6tf. htttc*»«r^DSo £/c CCD 

fc, SIIHWHT-i&i. Mw/Mnll 4. 5«T, 
*?£L<&23. 0HTC*4. 4. 5*iH*.Sfc6«* 

j: 5 fcu<«, B*7-fe9na«: 
[0114] tt(B»^«RR»». GPCKioanesti 

s^a^cctec^r, mwj&uoo 0-300 00, 

#£t,<&£60 00-27 00 0, PMw^5O0 0- 
25000, W*l><«6 000-24000, Uzifi 
6000 — 50000. #$0<tt6 0 0 0-400 0 


ilS9. 5 3mm, 


3. 5 + 0. 5g(D»^ 

T4B* l 6 2 5. 4mmTO^U- h*ffi&tg$rT& <£ 5 

[0110] ^WBO-rfJl/F < MI > 
J I S K 7 2 1 0E«W)«8t*ffl^r, TKSHS*!* 

[0111] 


10 kg 


30 


Ltb«, Mw/Mnlt 4. 0£TF, W£ U 

<{*3. 0felTC*&. 4. OfciH* 


[0115] C*l6©«fl^«^i«^f***** 
•nS*<IHBttG P C &t <fc W£S ni^a^S^**^ 
T, Mwj& s 1 5 75— 3 0 75~C#> 0 * Mz#1 0 075— 1 

B»-C**6i3{pO-C««c<, F*HR*±. IWM**** 

0<«{fcT£. £tc Mw/Mnft 2 0-6 5r#>£ 

3 MI*J5-2 0"C**C£ff#* 
K^ 1 4 5 0 C-16 5 0 C-C$>?>C<h*W^bC^ C(DI 
[0116] *«?8tc^*l»BBfflfiR«rt*- ISlft^-S 

tm&ft*m<Drt^ ^ WjSt g 5-15 -c-e* 

0&5-1 5XI»iCi#»*l^ Tg<D^#5'C5fc 
Bttt3B»tt*aBatrftCi*Wlir*». 15°CJ:Dfc 


40 


(13) 

23 

[0 117] <*6fc:> *»WCC^*»4=Wlia)iB»«*^ 

#*vju»<D*p*MS*W"rsflc»ftJ isnffi^o. 

l^lOittSi^^. J ISil 

[0118] ^mmc^m^ti^mmmommtLx 

*u>-trx;i/h;ux>±fcfi^ft, x^u>-t^^;u^ 20 

>-T^ yar. b y;i/ft*£tk x^U>-t^x;i,y ^ 
;Ux-^;l/**£ft, x^u>-tfx;ux^;l/x--f-;l/ 

x-ji, % i/y*->mta* xvx-x^frmm. *y?u 
*>, #yr5-F«n, w>mn* x#*>>*s}iis, * 

So 

[0 119] X*U>^«dtt©** , l'>*>'"*-fc 

r^nWFf^ r^yMi***^ r^y^M 

-2 -x^;l^*VJk r^y^Bl^x^u, -rf**y 
ji/BL y **y;Ut**Jk ^£^y;i/$x^;k y£ 
^y;i/»^^;k ^^^'JW^^K r^ynxh 
y;k y *4>yiaxh y;v. 7>y^75FWJ:5tt 

H®t'x;k SASSJtf-^oi^tttr^ji/xxf-ji/ ! 


»BB¥9 - 8 0 8 1 4 

24 

fcfx;w^;l/X-f*;k tfx;l/X^Ux— r 

1, 3-^#>J/*-JH?y*^y l/-h^<D<fc^3&— 
«*-&*2««-r*^^#>«*^^: >>fc'x;UTx 
y> t */fcfx;l,x-f\>k */ex;k*;W7 ^ K. v^x 

[0120] *»WK^4«J!i»S»«©*^J^^ 
[0121] COH, ?Uk*£&«* 

[0122] »ttL^SL<tso©yt«>*jaa^# 

[0123] SRa*^cctec^r«, i o oil 

[0 12 4] #ift^«:*»*»SfS»«IB©ft^« 

50 )£^*^»iCiT(E^T«©*^**»*^t*>^ 


(14) 

25 

[0125] 8»££?m>*tttt& LT B. 

w». K^ffisR-rs^u v-tci -or affiles ns. 

[0 12 6] *J«Brffllr^h4 7^^B, -f 

ft, ^^/<7?^^KCK«(DR«fttt£r. RSW*CC 20 

[0 12 7] $^t^l<ffll^W9^X^ 
[0128] R-Y 

(R : £J{fc**» k Y : 7km&, tototf*UJ]4&* Tfr 

-YCDGPCtC^&Sa^^Ffi (Mw) **3000 
HTC*4. ) 

[0129] AmtttilGWib LXtti. 30 

(A) CH 3 (CH,) B CH,OH ( n =#J2 0 -#J3 0 
0) 

(B) CH 3 (CH,) „CH 2 COOH (n=jf)20^ 
30 0) 

(C) CH, (CH,) n CH,OCH (CHJ.CH 
3 (n =#J2 0~#j2 0 0, m=0-ftl00) 
«**tfSC<fcj&s-C*4. Cft6<ZMbl^B5tt, (A) ft 

-s, {fc^jgj (a) 3^6«2»sn4{t^"c*n«±iB« 


WW ¥9 - 8 0 8 1 4 

26 

[0130] ±Kft^»®&#>"Ct>#K: (A) 5S 
(A) CH, (CH,) nCH,0H (n=«20-^30 
0) 

[0131] mnhovv f*\mmm%i oosissp 

0. 5MW5Lh2 0«WHT"C«^6ti* 
[0132] #«B8te*Jl>"C»a:, **«Kc6W««U®ffJ 

[0133] nwmmmwM:#mt *m»84 

1 -20 1 5 3^$S. 042-27 59 6-^&*. 0 

4 4-6 3 9 7^$S. |5|45-26478^^<i: 

son 3 n-c i > * * -/ r vmkD&m&fa 3 &c ami 

BS5 0- 1 33 3 3 8^&*MCiB*S3*Vtl>£^ hHT 
5>KRtf*<E«3£l>6*C. I. 14645&i'0^i 
5(4, W&B85 5-4 2 75 2^fR, W&B35 8-41 

5 0 8^f8, 5 8-7 384 -5|&$L #£tf35 
9-73 8 5 £ tciffitt 3 tlX (, > 3 * U * ^SL 
t7hiS, y-Y^;l/^>^CDZn, Al, Co, C 

r. f em(D&mm&. xjv&xtLtcmy zvist- 

£JIIgft*>-H®5*; [in raws 3 ft 

[0 13 4] Zn, Al. Co, Cr, F e^CD^JIti 

ft, x)ifr><tLtcmy2v>'T~>mft. ^-hoi, 

— [ i ] r*b3ftST!/3R^«#*>--«5£ 
[in r^3n^msttW«K^JSSi*^« : *L 

[0135] 


(15) 


#S§¥9 - 8 0 8 1 4 


27 

[I] 


28 


Ar-N = N— A r 1 

V 

/ w 

L Ar-N = N-Ar J A 1 


[0136] 


[jS*^ Mi*ffi{fc+;(>&II£^*>U Cr, Co. Ni. Mn. Fe. Ti, 
A l^tf&IJSftSo A r l*T U !K 7i-;* 

TAo * *o X, X' , Y, Y' tt-O-, -CO- -NH-, 
-NR- (RJi|ftlR»l-4 0ryl/^U«) A e tt*m h U * 


* * [ft 6 3 


Cn] 



e 


[0137] 


Ufc7] 


(16) «fBB¥9 - 8 0 8 1 4 


30 

29 

[5*+. MBH^'baa***^ Cr - Co ' Ni> Mn " Fe> 

a i *a<*tf &n*. b i±. cr c,t 



t8r IS 





o 

z«-o-<nw*-c-o-t?**o ] 


[0 1 3 8]*<D«ti. sen -e«fcsnsT>/ W> 


o 


[ 0 1 3 9 ] £ 0 fctt, TIBjS [III] -CSISft&T 


(17) 


- 8 0 8 1 4 


31 


32 


[n] 
/ 


CX,) 


X 



\ 


(XO 


m 


m. m' ; 1 — 3 &WL 

n, n' ; 1~3 g£3£ 

Y 2 , Y 4 ; zKT&ECih - h nS 

(_hf2<D X! t X 2 , mi m\ Y, tY„ n <k n\ Y 2 <t Y< I* Pj-T 


[0141] ±IBi5«$lJWJ®^WS« h 

i o o saastcttL o . i ~ 5 mmw&ix * u < . »k 

[0 14 2] $#S9iiC*P#>£ figtttt&Sr^W 

W. <fc * B E Ttb^ffi»*W* L < « 1 ~ 

20m'/s, ^f«C2. 5-12m'/g. IKt-^g 
K#s 5 - 7 ©S&ttffijW* LA*. ®ttf*©ff5t££ ^ 


#.e>-e&£. att*©^«tSiut:»o. 05-1. 

0/xnuW£b<> 3 6CC»*U<«0. 1-0. 6m 
m, S^lCliO. 1~0. 4(/m»$l/^. 
[0143] I®14t*S5*^»«B§ 1 0 Ommmcttb 6 
40 0 -2 0 0MS8B. miCU7 0- 1 5 0SSS5##* 1/ 

[0 144]*&. *^3©»ai8f«««ffl h^-tc 
SU^S^t*. ^Mfe. 

snsci^bi- 1 . Witt*. K<t^ 

50 «. j|itt**t»ttWBOt:jBt»*c&aiif?*lA». 


(18) 


1#H¥9-80 8 1 4 


33 


34 


[0 14 53 j/«J*WBM*B^-f*^ay>fb^«©* 
a,0. S0, , -W0WB8Woa:iMte*i'y 

son. $£^>';*Ktei>-c5*. mmxmtas^-cw*. 
nitre & o -en 6 s^-r . 

[o 1 4 7] »*'ft«ia{c^3ns^"9>*^7' i J> 

->->7>. j?7*iJl/5?* h*5>£'^>. ^*r1? J ? to 

i»a+if x l. 3 -i?tr— Ji<f- h ■5^9 u Ji'y^o+ 
■y->. 1. 3-y7*-*f h5>f;^a*t>R 

CXI ^FfS/cO 2*^6) 1 2<l<Di / Ci+"9">^& ; & : ^'-'^ 

^c{4s-rs#(4{c -en-en i mfefo^-^^M^vM-^ 
[o 1 4 8] rnvkf-imtismtis-cte. ^ya->* 

». 2 5XHC48W5*SttiW*»J:*3 0~l . 0 0 0-fe> 

y a ^ ?aga*j/y:a->*-oi'*as#* 

[o 149] uv^-^*^to9em.<Da^\tm^i^^ 
> * -f y > i^-c^as n/o y ^^taft t y a - 


y a - > * -f *<< 1 H!»** 

[0150] #28W©#*?5*3i«ffl H— K(*. 

[0151] «*.««wmww. awttft^*. 
jwbt- y 9*>««n**w<- cti-c^^y^b^-y^v 

20 H{bl6ifi. BMtr>^*>. BMb^X^©*« 

[0153] h^*- i«*3*i*iHBII»***iB*i« 
^(**fc«»*14M«St«H*^«- W&hT- 1 0 0 

aagpcc*tLro. i ~ 5 aasp ^ < °- 1 

[0154] *^©#m<Sr^«ffl h y- - ». F ^ - 

#^>. 

[0 155] 

[0 15 6] [««WftW] 


40 


so 


( H - 1 ) g)^^ 
(fli^fiS^i* (H - 1 - 1 ) ©^)S) 4 '^7^ 
aCcMSWcl 8 0lMi#«^7 , *3-*O2 

SP. 7? y;VK-n -^iH 5SSSP. -7U-f>K* 
yW;H 0MSSP. yKiA-O^O. 0 0 IS* 
gp. acX, 2. 2- 1:^ (4, 4-y-tert-^f 

rase9 2°c) o. i mam>w,WLom^Wi^M^ m 
nummmtbtc 

[0157] 77X3rt4^Ki^t?ait/te«. 8 
5-CS-C^SL-C. |3]SS«:2 4ll$ig 


35 

u mm-m&£& (h - 1 - 1 ) 

[0158] (iSSmEfi^f* (H- 1 - 2 ) ©£)S) 
X f- U > 7 8 SS8B. 7i"Ji«-n-^H8ti 
SB. vU-f Vg^^JMSSSB. 2. 2 -fX 

(4, 4-^- t e r t-'/^;l'^-*+->->f ta-^+ 

i^u) -fa^yo. 2 asSBJsmtt. utm-mm-sw 

(H - 1 - 1 ) tfflmcL Tiffin SS-£# (H- 1 - 
2) £f#fc. 

[0159] JbfE«#?«ai^{* (H - 1 - 1 ) <t3?* 
©iS^Sfi^ft (H - 1 - 2) £*->U> 1 0 OS* 

a. w»«h*s*u w^F-sm^ft (h - i ) 

A:. 

[0160] mtfH-am&to (h- i ) *«jmu * 

«L Mw=9 37j. PM 

w=8573. Mw/Mn = 2. 5. Mz = 24075. M 
1 = 0. T g = 7 3 °C~C$> o ft. 
[0161] m^-MS^W ( H - 2 ) ©tj.EE 

(m^f-mm^w (h- 2 - 1 ) ©£j&) x^ u>7 0 

fiSgB. 7i' , ;;l'K-n-^'5 1 Jl'2 8S*a5. vW> 
^y^^saagB. 2, 2-fX (4. 4-2*- t 
ert ^ta^O 

0. 1 3 msm\m\m^m.mh^ (h- 1 - 1 ) t 
wmtx. Lxisft^mm&it <h - 2 - 1 ) zntc 

[0 16 2] (X»?lt^i (H-2-2) ©£)?£) 
X^U->8 0S*gB. 7i";jH-n-^;H8ii 
SB. vu-f>8*y:/?;U2*S8B. 2. 2 -fx 

(4, 4-y- t e r t -^;U^-*+^>^^ci^ 

(H-l-1) iPHifcOTfltfH^fiS^ft (H-2- 
2) fcfffc. 

[0163] ±iBW^sm^(* <h - 2 - 1 ) tmm. 
oymft*&m&# (H-2-2) ^+^u>io omm 

a. wts&aflfcSfcu (h-2) 
fc. 

[0 16 4] ISMTlt^ (H-2) SrjtSiJU * 
gfc. fe*»L/c&. »tfWciC5, Mw=7 6». PM 
w=5 7I, Mw/Mn = 2. 2, Mz= 1 4 475. M 

1 = 0. Tg = 6 8'CT*ofc. 

[0 1 6 5 ] iftOTlt^fe (H - 3 ) ©^fi£ 

(iB^-SS^ffc (H-3 - 1 ) <Di$m X?-U>7 2 
MSP. Ti";;l'^-n-7'^;l'2 0SSg8. vl/-f> 
g?*y^^;l/8**g|J. 2. 2-fX(4, 4-i^-t 
er t *+'>^4'0-^*^l') 7'a;<> 
0.11 MSBWif te. SE#T««^{* (H-l-1 ) 
tH««: L-CiS^fi^tt ( H - 3 - 1 ) *f§fc. 

[0 16 6] (*»fll^! (H-3-2) ©£)&) 
X5 L U>77*«gB. r?'J)H-n-^^2 111 
SB. vH'>^y^'5 1 Jl/2afia5. 2, 2 -fX 


9 ) «f^¥9 - 8 0 8 1 4 

36 

(4, 4 - y- t e r t -^^"-t+i'i'f 
(H-l-1) tPUfKbTiS^H 1 **^ (H-3- 

2) zmc 
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